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In this paper, I modified a New Keynesian Dynamic Stochastic General Equilibrium 
(NK-DSGE) model in order to describe China's monetary policy and inflation 
dynamics, as well as the relationship between the inflation and key economic 
indicators, such as output, money balance, wage, and exchange rate. Firstly, I used an 
M2-and-nominal GDP targeting monetary rule to describe China's monetary policy. 
Secondly, I assumed two kinds of production firms in the economy, one labor 
intensive, monopolistic competitive non-traded goods sector and one traded sector 
with vertical trade structure and perfect competition. Thirdly, considering the 
economy environment of China, I introduced three supply shocks, one demand shock, 
and two monetary shocks into the modeled economy, either from the domestic or 
external (world) market, including productivity shock, world intermediate price 
shock, labor supply shock, demand shock, money supply shock, and world interest 
rate shocks. The calibration exercise was conducted based on previous empirical 
studies of China and other emerging market countries. The corresponding theoretical 
impulse response graphs gave us a clear picture of the transition dynamics of the 
effect of the shocks on the inflation and other key variables in the model. I found that 
inflation show the largest and most persistent response to a money supply shock, 
compared with the responses to the other shocks, which implies money supply could 
be an effective instrument to control the inflation rate under the money aggregate and 
nominal GDP targeting rule. Moreover, the response of inflation to the demand shock 
11 
is larger than that to all three supply shocks, which means that the inflation is more 
from the demand-pull than the cost-push. In addition, the effect of domestic 
monetary shock is much larger than the external monetary shock. Furthermore, 
simulation was conducted to assess the model fitness. The impulse responses from 
the VAR analysis with the simulated data and real data displayed a similar pattern, 
which suggest that this model is basically capable of mimicking the behavior of 
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1 Introduction 
Mainland China has experienced a dramatical movement in inflation rate since 
early 2007. Policies kept focusing on the problem of consumer price inflation, and 
the government adopted a series of measures that demonstrate a preference for 
intervention in 2008. Controlling inflation was, is and will still be one of the im-
portant tasks of the Chinese government. Moreover, there are many interesting 
phenomena worth exploring. As the conventional theories suggest, the appre-
ciation of a currency is accompanied with the deflation or disinflation. While , 
many people argued that Mainland China is one of the regions with a dramatical 
currency appreciation, as well as a surging inflation rate. However, we cannot 
rush into the con cl us ion that this phenomenon disproves the conventional theory, 
because the exchange rate is not the only factor that can influence the inflation 
rate. The true movement of each factor can only be revealed by a detailed analy-
sis using both theoretical and empirical tools. In addition, little research has been 
·undertaken regarding the current inflation phenomenon starting from 2007. All 
. these make inflation an interesting topic. 
In this paper, I modified an New Keynesian Dynamic Stochastic General Equi-
librium (NK-DSGE) Model in order to describe China's monetary policy and in-
flation dynamics , as well as the relationship between inflation and key economic 
indicators , such as output , money balance, wage, and exchange rate. Firstly, 
I used an M2-and-nominal GDP targeting monetary rule so that to describe 
China's monetary policy. Secondly, I assumed two kinds of production firms in 
the economy: one lab or intensive, monopolistic competitive non-traded goods 
sector and one traded sector with vertical trade structure and perfect competi-
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tion. Thirdly, considering the economy environment of China, I introduced three 
supply shocks, one demand shock, and two monetary shocks into the modeled 
economy, either from the domestic or external (world) market. The calibration 
exercise was conducted based on some previous empirical studies of China and 
other emerging market countries. The corresponding theoretical impulse response 
graphs gave us a clear picture of the transition dynamics of the effect of the shocks 
on inflation and other key variables in the model. Relatively speaking, inflation 
shows the largest and most persistent response to a money supply shock. The 
results implied the money supply could be an effective instrument to control the 
inflation rate under the money aggregate and nominal GDP targeting rule. More-
over, simulation was conducted to assess the model fitness. By comparing the 
vector autoregression (VAR) results from the simulated data and real data, the 
results suggested that the model is basically capable of mimicking the behavior 
of variables from the real world. 
The rest of this paper is organized as follows. Section II presents litera-
tures review of the different approaches to study inflation dynamics. Section Ill 
provides an overview of the factors with potential impacts on inflation, related 
recent stylized facts of these variables, and the related empirical results in previ-
ous literatures. Section IV presents the framework of my NK-DSGE model, the 
equilibrium conditions and the steady state. Section V presents the calibration 
exercise of the model and the discussion on the theoretical impulse response func-
tion and variance decomposition. This section also assesses the model fitness by 
providing a comparison of the VAR results from the simulated data with that 
from the real data. Section VI provides the conclusion of the above sections and 
offers direction for future research. 
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2 Literatures Review 
There is a great number of literature about inflation dynamic, both theoretical 
and empirical. Broad and long discussions on inflation always largely focus on 
the causes of inflation including demand-pull, cost-push, or build-in type, as dis-
cussed by Robert J. Gordon (1991). Demand-pull inflation is caused by increases 
in the aggregate demand due to increased private or government spending, cor-
responding with a faster rate of economic growth. Cost-push inflation is caused 
by a drop in aggregate supply due to increased prices of inputs, for example, a 
sudden shock on the supply of oil would increase oil prices. Build-in inflation is 
caused by adaptive expectations, for instance, workers try to keep their wages 
up above the increase of consumer price index ( CPI), then employers pass the 
higher costs on to the consumers. Many theoretical frameworks have been built 
to explain the dynamics behind various causes, and they have also been widely 
applied in the empirical analysis of the inflation dynamics in China. 
Firstly, early as Selden (1959), who theoretically applied the aggregate de-
. mand and aggregate supply diagram (AD-AS) to discuss the different types of 
inflations, namely the demand-pull and the cost-push. Siklos and Zhang (2007) 
empirically applied the AD-AS framework to construct the structural VAR. They 
identified the shocks that drove the inflation in China for a decade from 1994 to 
2004. The results implied that inflation in China was primarily driven by mone-
tary factors. Playing a secondary role was aggregate supply shocks, which might 
have pushed inflation to cross the threshold leading to deflation. One drawback 
of this framework is that it lacks the microeconomic foundation, which has been 
widely built in the modern Macroeconomic model (DSGE model). 
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Secondly, Phillips Curve approach is also one of the most widely applied the-
ories. The Phillips curve in 1950s and the expectation augmented Phillips curve 
in 1970s both studied the relationship between the inflation and unemployment. 
While, the New Keynesian Phillips Curve (NKPC), which is quite different from 
the traditional Phillips curve theories, derives the relationship between the output 
gap and inflation from the firm's cost minimization in a New Keynesian DSGE 
model. Thus, by empirically applying this theoretical framework, Funke (2005) 
showed that NKPC gives results consistent with the data generating process of 
the inflation in China. However, others argued that the results would be biased, 
as caused by the omit-variable, if only the output gap is included in the regres-
sion. Moreover, because the potential output level is not observable, the output 
gap can only be obtained by estimation. The most commonly applied method 
is to use HP filter of GDP or the time trend of GDP as proxy for potential 
output. The wide-ranging structural changes in economy of China still make it 
a great difficulty to estimate the level of potential output. Hence, Scheibe and 
Vine(2005) estimated an NKPC with the exchange rate and money supply added 
to the independent variables to prevent the omit-variable. And they also used 
several alternative ways to estimate the output gap. The results showed that the 
output gap derived from production function fit better than that from the simple 
statistical trends. Similarly, Gerlach and Peng (2006) estimated the output gap 
using three different methods. They also argued that structural change variables 
such as the effect of price deregulation, trade liberalization, and changes in the 
exchange rate regime have likely impacts on inflation, but they are hard to be 
measured. Thus, an omitted variable proxy assumed to follow AR(2) was added 
in the equation. The results suggested that the modified model fits the data 
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much better than the standard NKPC. In addition, another embranchment of 
the NKPC, was established by Gali and Gertler(1999), who derived the NKPC 
with real marginal cost instead of output gap, which was applied by Ha, Fan 
and Shu (2003). They used the data from 1989Ql to 2002Q4 to estimate the 
inflation dynamics and to assess the importance of the factors underlying price 
movements. Furthermore, they estimated the real marginal cost through excess 
labor supply and productivity together with the unemployment gap to reflect the 
structure change. They found that the world prices, exchange rate and nominal 
unit lab or cost are long-run determinants of domestic price. One potential dis-
advantage of NKPC is that it is derived only from the firm's decision making, 
which means it neglect the role of the household and monetary authority in the 
economy. Thus, one may wonder if the empirical model were built based on the 
theoretical implications of a complete DSGE framework, what could the results 
be then? 
In addition, there are also non-monetary determinants of inflation such as the 
central bank's motives for inflationary policy, fiscal policy, and structure change 
and so on. However, to my knowledge, no studies of this aspect have been done 
for China's inflation. Hammermann (2007) empirically discussed why inflation 
was still considerably higher in Romania than in other EU member countries 
that joined in 2004. After excluding all monetary explanation, he found that the 
reason could be explained by the non-monetary determinants , underlying central 
bank's motives for inflationary policies and the exogenous shocks beyond the 
central bank's control. Luckily in a DSGE framework , the central bank is one of 
the agents in the economy. By defining a monetary authority 's decision rule and 
setting the value of related parameters , we can describe a central bank's motive 
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into a modeled economy. 
Hence, a DSGE model, built on the microeconomic foundations that should be 
unaffected by policy regime changes, with households, firms and the central bank 
as decision makers in the economy, is an ideal candidate to construct a modeled 
economy and make useful implications for the empirical analysis. Moreover, once 
the base model is built, it is quite flexible to accommodate a large number of 
extensions. 
In order to build a model that can describe an economy that mimics the 
stylized facts about the inflation and the key factors that affects the inflation, the 
past empirical results and background facts are certainly important for a better 
understanding of the model, which will be reviewed in the next section. 
3 Overview of Key Factors that Affecting Infla-
tion in China 
3.1 Output Growth 
Over the past decade or more, the China economy has maintained a rapid eco-
nomic growth, as reflected by the remarkable levels of growth in both nominal 
GDP and real GDP (In this paper, I use industrial production as the proxy for real 
GDP). Figure Dl presents the line graph of inflation and industrial growth with 
monthly data from 1995Ml to 2008M6, which shows an obvious eo-movement of 
these two series. Moreover, all the previous empirical analyses pointed out that 
there is a positive relationship between the output level and price in the short 
run. 
6 
3.2 Money Supply 
Most of the monetary models imply a strong correlation between money growth 
and inflation in the long run and little correlation in the short run. The correlation 
coefficient between the M2 growth and inflation over the sample period was only 
0.1042. As displayed in Figure D2, M2 growth seemed to lead the inflation rate 
over the period of 2000 to 2005. While for the period 2006 to 2008, the relationship 
seemed to be ambiguous. The surge of the inflation in mid-2007 seemed could 
not to be entirely explained by the M2 growth rate. However, the empirical 
evidences between inflation and money supply of China all suggested a positive 
relationship between the two. Hasan (1999) found a long-run relationship between 
the aggregate price level and the money stock, as well as between inflation and 
monetary growth in China, and the results showed that the relationship between 
the monetary growth and inflation is a two-way feedback. But instead of using 
the official price index, he measured a true price index based on the cost of living. 
Chow and Shen ( 2004) modeled inflation by both VAR and error correction model 
(ECM) with log price level, output, and money supply. The ECM mechanism 
ensured that price could move with the money supply in the long run. The results 
showed that output reacts to money shocks first but the effect is short-lived and 
prices react later but the effect lasts longer. 
3.3 Exchange Rate 
As we know, the inflation rate was low at under 2% before 2007. After the 
increasing appreciation of RMB, the inflation was jumped to over 8% in early 
2008. Logically, I can not say appreciation is one of the causes of inflation, 
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but it is certain that the appreciation did not prevent inflation from happening. 
As shown in Figure D3, the real effective exchange rate seem to lead and is 
negatively related to inflation from 1995 to 2006, which is consistent with the 
conventional theoretical prediction. However, in 2007, there was a rise in inflation 
and significant appreciation. As to empirical evidence, Zhang and Lu (2003) 
found that depreciation is positively correlated with the inflation rate in the 
short-run, but the inflationary consequence is not sizable. 
Theoretically, there are two cases of the pass-through effect of the exchange 
rate to the price level. One is the pass-through to the imported price, which 
would change the relative price of non-tradable to tradable, and then further 
change the price level and trade balance. This effect also depends on the elasticity 
of the demand between two types of goods, as households switch consumption 
from domestic goods towards the less expensive imported goods. Another case 
is that the domestic prices also respond to the appreciation. The pass-though 
effect directly affects aggregate price, so nothing would happen to the relative 
demand of domestic and imported goods. Thus, the pass-through effect depends 
on domestic consumer's relative demand elasticity of tradable to non-tradable, as 
well as the reaction of domestic goods price to the exchange rate. In addition, 
it should be noted that the exchange rate is correlated with money supply by 
affecting international capital flows, which indirectly influences inflation. 
3.4 Wage 
As mentioned previously in built-in inflation, higher wage cause higher prices be-
cause the labor cost is a large fraction of a firm 's costs of production. An increase 
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in wage puts pressure on firm to turn the higher cost to higher price. In China, 
the supply of skilled labor does not meet the demand. Several manufacturing in-
dustries experience shortage of such workers, leading to rapid wage growth. The 
new employment contract law, which started effective in 2008, further pushed up 
the wage growth rate. And for unskilled and low skilled lab or, although it is rela-
tively abundant nationally, the rapid demand growth tests the supply constraint, 
notably in the agriculture sector. 
Furthermore, the Phillips curve's view of the inflation process suggests that 
price is a mark-up over the productivity adjusted labor cost, which means that if 
the growth rate of unit labor cost is higher than that of the productivity, it might 
put an upward pressure on the core inflation rate. Given that the productivity 
growth of China is likely to remain strong, unit labor costs will remain under 
control. The Chinese core inflation is still currently stable. However, it is a fact 
that the gap between the growth rate of unit labor cost and that of productivity 
is shrinking. Moreover, we must be cautioned not to enter the bad circle of wage 
rise and inflation. The supposition behind this view is that due to an increase 
in aggregate demand, firms may be able to increase the price of product, which 
leads workers to demand a higher wage in future negotiations. 
In previous empirical studies, different schools of thought have provided dif-
ferent explanations for the relationship between the price level and wage. For 
the U.S. data, few literature has supported the mark-up view in the traditional 
Phillips curve theory. However, things are different in other countries. For both 
Greece and Switzerland, evidences have suggested the existence of explanatory 
power of wage level on price level. Moreover , the results varied across different 
sample periods and estimation methodologies. With regard to evidence in the 
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China, Ha Fan and Shu (2003) showed the significant positive relationship be-
tween wage and price, but their paper fell short in testing of causality of wage and 
price. Furthermore, the plots of wage growth and inflation in Figure D4 shows a 
positive correlation with each other. 
3.5 Other Exogenous Shocks 
In addition, some exogenous supply or preference shock also have potential effects 
on the dynamic of inflation. For instance, the change in the world commodity 
price of intermediate goods would pass-through to the domestic price; Or the 
consumers' habit change would affect the output demand and the domestic price. 
Both work as an exogenous shock that affects the consumer price index. 
In sum, what would potentially affect inflation rate are output demand and 
supply, money growth, wage rate, exchange rate, monetary authority's policy 
motive, imported intermediate goods price, and other exogenous shocks. Various 
questions arise from this overview, for example, what is the exact relationship or 
dynamics between these factors and inflation? What is the relative importance 
of these factors contributing to inflation? What are the effects of the other ex-
ogenous shocks from the global market, from the decision error, and from the 
preference or technology changes. Most importantly, what kinds of methodology 
can be used to solve these questions once for all? 
As discussed in the previous section, several empirical models can be used to 
estimate and forecast the inflation dynamic. However, the famous Lucas Critique 
made in 1976 pointed out that the empirical models described the observed rela-
tionships between the macroeconomic series over a certain sample period. While 
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these relations differ depending on what macroeconomic policy regime is in that 
period. Also, Lucas argued that "it is unable to predict the effects of new policies 
from these empirical models) unless economists built models based on microeco-
nomic fundamentals that should be unaffected by policy regimes changes". Partly 
as a response to the Lucas Critique, DSGE models were developed, which are 
widely applied by the European Central Bank (ECB). ECB developed a group 
of NK-DEGE models, originated from Smets and Wouters (2003), which used to 
analyze the economy of the Euro area as a whole. Moreover, as summarized in 
Gali (2002, 2008), "New Keynesian DSGE models integrate imperfect competition 
and nominal rigidities into a dynamic general equilibrium framework that largely 
associated with the real business cycle {RBC) ) which bring in the forward looking 
nature of inflation) the role of markups as a source of changes in aggregate in-
flation. . . . The effect of monetary policy shocks to real variables works through 
endogenous monetary policy rules) rather than exogenous changes in a monetary 
policy instrument." Thus, in order to capture all of the factors that describing the 
inflation dynamic of China, a NK-DSGE model is modified based on the models 
in the previous literature. Modifications are mainly done on the decision rule of 
the monetary authority, because the monetary policy rule is the major difference 
of the emerging market countries with the developed countries. 
4 The Model 
In this section, I construct a two-sector model of an open economy. There are 
three sets of agents in the model: households, firms , and the monetary authority. 
Two types of goods are produced by firms, namely export goods and non-traded 
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goods. Domestic households consume two kinds of goods: non-traded goods and 
foreign imported goods. Nominal rigidities are presented in the form of the price 
adjustment cost for the non-traded goods and the portfolio adjustment cost for 
the households. The foreign price of the export goods and imported final and 
intermediate goods are exogenously determined in the rest of world. 
4.1 Households 
The representative household maximizes its lifetime utility given by 
where f3 is the subjective discount factor (0 < f3 < 1); u(·) is the instantaneous 
utility function; Ct is aggregate consumption; ~t denotes real money balances 
held at the end of period t , with Mt being the nominal money balances and Pt 
the aggregate price index; And the Lt denotes hours worked by the household, 
that is household's labor supply. The household's utility is assumed to depend on 
her consumption, leisure time (lab or supply), and the real money holding, thus 
the instantaneous utility function is assumed to be 
cl-a M Ll+1/J 
u(-) = T t t - xlog(-t) -rJt~t-
1-0" Pt l+ <j; 
where O" is the coefficient of relative risk aversion and <j; is the inverse Frisch 
elasticity of labor supply; x is a preference parameter of holding money; the 
terms T t and 17t are a demand shock and a lab or supply shock respectively. They 
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follow the first-order autoregressive process given by 
TJt = (1 - Pry)TJ + PryTJt-1 + Eryt 
where p7 and p"' are strictly bounded between -1 and 1, and the innovations E7 t 
and Eryt are normally distributed, series uncorrelated shock with zero mean and 
standard deviation a 7 and a"' respectively. 
The household consumes both domestically produced non-traded goods and 
imported foreign goods. Assume that the aggregate consumption is a CES func-
tion of consumption of non-traded good and imported good. That is, 
where p > 0, is the elasticity of substitution between domestic non-traded good 
C Nt and imported foreign goods C F; And a is the share of domestic goods con-
sumed by the household. Therefore, the consumer price index is given by 
(1) 
where PNt and PFt are the price of the non-traded and imported consumption 
good in period t respectively. The consumption of both non-traded and imported 
goods is differentiated, with the elasticity of substitution across varieties equal to 
A. Hence, CNt = [fo1 CNt(i) >--;: 1 di] ),~ 1 ' and eFt= [fo1 CFt(i) >--;: 1 di] >-~ 1 ' with A> 1. 
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The household's budget constraint is as follows: 
PtCt + Pt 7/J2n (Dt+l - D)
2 + (1 + i;)StDt + (1 + it)Bt + Mt 
WtLt + Ilt + StDt+l + Bt+l + Mt+l 
where St is the nominal exchange rate; Mt and Mt+l are the nominal money 
balances carried in period t and t + 1; And Dt and Bt are the amount of foreign-
currency and domestic-currency debt held by the household respectively. House-
holds can borrow foreign-currency bond at a given world interest rate i;, or in 
domestic-currency bond at a domestic interest rate it. 
Trade in foreign-currency bonds, however, is subject to small quadratic port-
folio adjustment costs. As discussed by Schmitt-Grohe and Uribe (2003) , these 
portfolio adjustment costs eliminate the unit root in the economy's net foreign 
assets and consumption. If the household borrows an amount Dt+l, then these 
portfolio adjustment costs are 'I/J2v (Dt+l- D) 2 in terms of the aggregate consump-
tion good, where D is an exogenous steady state level of net foreign debt and ?/JD 
is a positive parameter defining the portfolio adjustment costs. 
Households own all home production firms and therefore receive the profits of 
these firms. As export good firm are perfectly competitive, profits from traded 
sector are zero. However, monopoly firms in the non-traded sector will earn 
profits. The household's revenue in any period then comes from the wage income 
WtLt, profits from the non-traded sector IIt , and new loans from the domestic 
and international capital market. The household then uses these to consume, and 
pays the debt repayment from last period (1 + i; )StDt + (1 + it )Bt , as well as the 
portfolio adjustment costs 'I/J2v (Dt+l - D) 2 . 
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In addition, the world interest rate i; evolves according to the following sto-
chastic process: 
where p R is strictly bounded between -1 and 1, and the innovations E Rt is nor-
mally distributed, series uncorrelated shock with zero mean and standard devia-
tion CJR· 
The representative household chooses Ct, Lt, Mt, Bt, and Dt to maximize 
its lifetime utility subject to its budget constraint equation, and a no-ponzi-game 
condition on its holdings of assets. The household's optimum can be characterized 
by the following first order conditions: 
c(7 
t 





Equations (2) and (3) represent the Euler equation for the purchase of foreign 
and domestic currency bonds respectively. Combining them gives the representa-
tion of interest rate parity for this model, which is an arbitrage condition pinning 
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down expected exchange rate changes by choosing the domestic and foreign bond 
holdings. Equation ( 4) is the labor supply equation. 
Given the demand for aggregate consumption, the household will choose non-
traded and imported goods to minimize expenditure. Thus, demand for non-
traded and imported goods can be derived as follows: 
4.2 Production Firms 
In this open economy, there are two final goods sectors, non-traded sector and 
traded (export goods) sector, which differ in their production technologies and 
pricing behavior. Non-traded sector is more labor intensive than the traded sector 
in China. Thus assumed that non-traded sector production uses only lab or as 
input, while the traded sector uses both labor and imported intermediate. 
4.2.1 Non-traded Sector 
The non-traded sector is monopolistically competitive, and contains a continuum 
of firms indexed by j E [0 , 1]. The production technology in this section is linear 
and uses only labor as input. 
(6) 
where At represents the relative technology advancement in the non-traded 
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sector to the traded sector, which means that when At increase, the technology 
progress is in favor of the non-traded sector, and when At decrease, the technology 
progress is in favor of the traded sector. And we don't study the case of technology 
deterioration, as it is uncommon. 
The logarithm of technology shock follows a first order autoregression process 
as follows: 
log(At) = (1 - Pa) log( A) + Pa log(At-1) +Eat 
where p a is strictly bounded between -1 and 1, and the innovations Eat is normally 
distributed, series uncorrelated shock with zero mean and standard deviation er a· 
Each firm produces a differentiated non-traded good YNt(j) , which is imperfect 
substitute in the production of composite goods YN, produced by a representative 
competitive firms. Thus, aggregate non-traded output YNt is defined as follows: 
11 >. - 1 >. YNt = ( 0 YNt(j)->. dj)>-- 1 
where A is the elasticity of substitution between differentiated non-traded goods; 
And .\~ 1 is the mark-up in the non-traded sector. Therefore, the demand faced 
by each individual non-traded goods j is 
"\/ ( ') - ( PNt(j) )-A"\/ 
.I Nt J - p .I Nt 
Nt 
where PNt (j) is the relative price of each variety with respect to the aggregate 
PNt 
non-traded goods price index PNt, which is given by 
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Assume that each firm bears a small direct cost of price adjustment. Following 
Rotemberg(1982), adjusting prices entails convex costs. As a result, firms will 
only adjust prices gradually in response to a shock to demand or marginal cost. 
Thus, a firm will maximize its expected profit stream, using the household's 
marginal utility as the discount factor. The objective function of the non-traded 
firm j is defined as follows: 
00 
t=O 
where r t+l = P ~a is the marginal utility of wealth for a representative house-
t+z t+l 
hold; And MCNt(j) represents the marginal cost for non-traded firm j; And the 
third term inside the parentheses describes the cost of price adjustment incurred 
by firm j, where 1/J PN is a parameter defining the price adjustment cost. 
Given the assumption of linear production technology and perfectly compet-
itive labor market, MCNt+z(j) = ~:, which will be identical across firms. Since 
all non-traded goods firms also face the same downward-sloping demand function 
and price adjustment cost, thus the optimal price setting equation in a symmetric 
manner can be written as: 
(7) 
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Hence, the non-traded goods price follows a dynamic adjustment process when 
Note that there is another commonly used pricing mechanism in this sticky 
price fashion by Calvo(1983) and Yun (1996). However, as shown by Lombardo 
and Vestin(2008), despite the marked economic difference between these two as-
sumptions, to the first order approximation, this Rotemberg Pricing is equivalent 
to the standard Calvo pricing, as one can choose the value of ?jJ PN to match the 
inflation dynamics under Calvo pricing. With regard to the second order of ap-
proximation, the two pricing assumptions entail the same welfare losses when the 
steady state is efficient. Thus, we can consider these two pricing mechanisms as 
equivalent, since there is no higher order of approximation used in model solving. 
4.2.2 Traded Sector 
Assume that the traded sector is perfectly competitive, and take the world price 
of export goods Prt as given. Assume also that the law of one price holds for 
export goods. Therefore, the domestic currency price of export goods is 
(8) 
Following Shi and Xu (2007), in the traded sector of this open economy, each 
firm imports intermediate goods to produce homogenous traded good, and re-
exports their output to the world market. Thus, there exists the so-called "vertical 
trade" structure in this open economy. Export firms' production function is given 
as follows: 
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where O:r is the share of labor in the trade firms' production; e > 0 is the elasticity 
of substitution between locallabor and import intermediate. So the marginal cost 
MGr is given by 
(9) 
where PM is the domestic currency price of intermediate goods. I will discuss how 
it is determined in the following subsection. Since the traded sector is perfectly 
competitive, thus, in equilibrium, I have 
Prt = MCrt 
Each firm will choose non-traded input and imported intermediate goods to 
maximize profit. Hence, the traded sector labor and intermediate goods input 
demand can be derived as follows: 
4.3 Import Prices 
w -fJ 
Lr = o:r(MCr) Yr (10) 
(11) 
Assume that the law of one price(LOP) holds for the domestic price of imported 




where Pi,ft and PJ,t are the world intermediate goods price and the price 
foreign consumption goods respectively. Assume that Pi,ft follow the first-order 
autoregressive process given by 
log(P~t) = (1- PM) log(P~) +PM log(P~t-l) + Emt (14) 
where pM is strictly bounded between -1 and 1, and the innovations Emt 
is normally distributed, series uncorrelated shock with zero mean and standard 
deviation (J m· 
4.4 Monetary Policy Rules 
In most of DSGE model literature, Taylor rule is commonly applied as the central 
bank's monetary policy rule, which use interest rate as the monetary instrument 
to stabilize the price. However, interest rate is not a wise choice when real in-
terest rate is difficult to measure or when over-night nominal interest rate is not 
a very good guide. As discussed in Taylor (2002), Taylor rule can be applied 
generally in emerging market economies, in a manner that it is more straight-
forward for policy makers to signal the public and financial market about policy 
and search for improvement in policy. However, in a high growth economy, the 
equilibrium real interest rate may be difficult to determine and measure. This 
uncertainty would probably be translated into policy errors through the Taylor 
rule. Thus, money aggregate is a preferred instrument in emerging market coun-
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tries, which is obviously the case in Mainland China. The interest rate channel 
has been relatively ineffective. Various empirical studies have shown that the role 
of interest rates is minor in the China economy. The central bank sets annual 
intermediate targets for money supply growth (M1 and M2). Thus, in this pa-
per, I apply a monetary policy rule proposed by McCallum (1988), which is a 
money base-nominal GDP targeting monetary rule. The original McCallum rule 
is specified as !:lBt = (!:lPt + !:l~*)- !:lVBt + A(Xt_ 1 - Xt_ 1), where all the 
variables are in logarithm; Bt is the monetary base; V Bt is the estimate of the 
long-run growth rate of monetary base velocity; Yt is the real GDP; And Xt is 
the nominal GDP at time t. Stark and Dean (1996) evaluated McCallum rule 
numerically with a simple three equation New Keynesian model and showed that 
it works well in stabilizing the price level. Also, Koivu et al (2008) empirically 
evaluated McCallum rule based on the money supply of China using structural 
VAR and suggested that the growth of the Chinese MO and M2 has tracked the 
McCallum rule closely. Here, the targeted values of the variables and the velocity 
were taken as given, considered an policy error term, and defined the monetary 
rule as follows: 
(15) 
where PtYt = PNtY Nt + PrtYrt is the nominal GDP; 1 and rp are monetary 
response parameter to last period money supply and nominal GDP respectively; 
And V t is a monetary supply shock, which is from the policy error experienced 
by the monetary authority in setting money supply. it follow the first-order 
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autoregressive process given by 
where Pv is strictly bounded between -1 and 1, and the innovations Ev t is 
normally distributed, series uncorrelated shock with zero mean and standard 
deviation O" v . 
4 .5 Dom estic and External shocks 
This subsection summarizes all of the domestic and external shocks processes in 
this paper. There is one demand shock on consumption goods T t, three supply 
shocks , including a labor supply shock 'rJt, a technology shock At, and a world 
intermediate good price shock Pift, and also two monetary shocks, including a 
domestic money supply shock Vt and a foreign interest rate shock i;+I· Why 
did I particularly introduce these six shocks into the modeled economy? The 
reasons are as follows. Firstly, as mentioned previously, China is experiencing 
a rapid output growth, which can be largely explained by an advancement in 
productivity. Also the productivity shock commonly appears in RBC literatures. 
For these two reasons , I added a productivity shock in this model. Moreover, the 
interaction of the output level and inflation rate can be two-way feedback, and 
this is why a demand shock from the consumer's aspect was also added into the 
model. Secondly, as mentioned in the overview, the lack of skilled workers is one 
of the reasons of wage rate increase. Thus, I added a negative labor supply shock 
to assess the influence on the inflation rate, as well as the wage rate. Thirdly, 
many argue that the inflation in recent years is possibly driven by the rising oil 
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pr1ce. Thus, a world intermediate goods price shocks was added into the model. 
Fourthly, inflation is always a monetary phenomenon. Monetary shocks from 
both the domestic policy error and world market are necessary to be added into 
the model. In addition, by including these six shocks, I brought all possible 
causes of inflation, from the demand side, supply side, and monetary aspect, into 
assessment. 
All six shocks are assumed to follow a simple AR(1) process as follows: 
log(At) = (1- Pa) log( A)+ Pa log(At-1) +Eat (18) 
log(P~t) = (1 -PM) log(P~) +PM log(P~t- 1 ) + Emt (20) 
Assume that there is no correlation between shocks. 
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4.6 Market Clearing Conditions 
For the market clearing condition of non-traded goods and import consumption 
goods, I have 




where Zt is the total demand of aggregate goods, which is given by 
In this model, the demand for aggregate goods comes from household con-
sumption, portfolio adjustment costs, and three price adjustment costs. The 
non-traded good price adjustment cost is paid by the non-traded firm, the im-
port intermediate good and foreign good price adjustment costs are paid by the 
importers in the economy, who import the goods from foreign countries and sell 
them to the domestic producers and consumers. These adjustment costs are in-
eluded since they are paid in terms of aggregate consumption goods, which implies 
that the higher the inflation is , the larger the welfare cost. Meanwhile, the labor 
market clearing conditions must be satisfied: 
Lrt + J}Nt = Lt (25) 
In a symmetric equilibrium, the domestic bond market clearing implies that 




This implies that total expenditures, which comprise household consumption, 
purchase of import intermediates, bond adjustment costs, price adjustment costs, 
and total foreign debt repayment should be equal to the total receipts, which are 
composed of the output of each sector and a new net foreign borrowing. 
Finally, the CPI inflation rate is defined as 
(27) 
Now, given the six stochastic processes of shocks and deep parameters, equilib-
rium is characterized by a collection of 21 sequences: { Ct , Lt , LNt, Lrt , I Mt , TMt , 
(a) households optimally choose consumption, bond holding, real money holding, 
and labor supply; (b) both non-traded firms and traded firms maximize profit; 
And (c) non-traded goods market , traded goods market, labor market , domestic 
bond market, and foreign bond market are all clear. 
Following the solution technique of the DSGE model described in Schmitt-
Grohe and Uribe (2004) , the nonlinear dynamic stochastic models are solved and 
analyzed by the following steps. Firstly, derive the model's equilibrium condition, 
which is summarized in Appendix A. Secondly, find the steady state of model by 
the equations summarized in Appendix B. Thirdly, log-linearize the equilibrium 
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conditions around the steady state, solve for the recurs1ve equilibrium law of 
motion, and find the optimal policy function by the first order Taylor approxi-
mation. Finally, check whether the Blanchard and Kahn's condition (Blanchard 
and Kahn 1980) is satisfied. The result is displayed in Table C2.1 There are as 
many explosive eigenvalues as the non-predetermined variables, thus, the Blan-
chard and Kahn condition is satisfied, and there exists a unique stable solution 
for this model specification. 
5 Calibration and Simulation 
5.1 Calibration of Parameter Values 
In order to derive a numerical solution for the model, in this subsection, I set 
the calibrated value to the parameters. Table Cl reports the value of bench-
mark parameters. Several parameter values are standard in the business cycle 
literature. 
Firstly, the time unit is defined to be one quarter. Set the subjective discount 
factor (3 equal to 0.985 per quarter. This gives the steady state annual world real 
interest rate of 6%, which is an approximate number used in the RBC literature. 
Secondly, for the preference parameters of the household, in line with the 
standard calibration in most of RBC literature, set the coefficient of relative risk 
aversion a equal to 2, which means that the intertemporal elasticity of substitu-
tion for consumption is 0.5. And set the preference parameter of holding money 
1 The results including the value of the steady state, verification of Blanchard and Kahn 
condition, the theoretic impulse response function, and theoretic variance decomposition, are 
processed by the built-in routines of Dynare software, which is a powerful preprocessor of a 
package of MATLAB program files. 
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(velocity parameter) X equal to 1. Furthermore, following Stockman and Tesar 
(1995), I set the elasticity of substitution between domestic and imported foreign 
goods p equal to 0.99. The inverse Frisch elasticity of labor supply 1/J is also set 
to 1, following Christiano et al. (1997). Following most of the literature about 
the home bias of consumption, the share of domestic goods consumed by the 
household, a is set equal to 0.6. For elasticity of substitution across varieties of 
non-traded A, considered results obtained by Head and Ries (2002), who esti-
mated that the value of elasticity of substitution ranged between 7 and 11. I set 
A equal to 11, the higher side of the estimates, which implies a 10% mark-up in 
the non-traded sector. For the preference parameter of firms, I then set the lab or 
share in the traded firm ay equal to 0.30, in the range of related empirical esti-
mates. The elasticity of substitution between locallabor and import intermediate 
e is set to 0.99. 
Thirdly, the monetary response parameters are assigned to capture China's 
monetary policy rule. I did a simple unrestricted VAR using the logarithm of 
quarterly M2 and nominal GDP from 1995Q1 to 2008Q2. Estimated coefficient 
value of logM2t-l is 0.97, and the coefficient value of logNGDPt-l is 0.02 , as 
shown in the appendix D3. Moreover, from the following VAR analysis section, 
the coefficient estimates in the M2 function also give a similar value, although the 
real GDP is used. Thus, r, the monetary response parameter to the last period 
money supply, is set equal to 0.80, and c/J, the monetary response parameter to 
the last period GDP, is set equal to 0.05. 
Fourthly, for the parameters that characterized the adjustment cost , Schmitt-
Grohe and Uribe (2003) assigned the value of 0.0007 to the portfolio adjustment 
cost parameter 1/J D under the assumption of a financial openness country. How-
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ever, China's capital account is still under control. thus I raise this value to 0.1. 
Following Chari et al. (2000), I set the parameter defining price adjustment cost 
1/J PN equal to 120, so that if the model were interpreted as being governed by the 
dynamic of the Calvo pricing, all price would adjust on average after four quar-
ters. I set the steady state foreign debt D as 10% of the nominal GDP, which is 
an approximate of that of China these years. 
Last but not least, I assume that the exogenous shocks are very persistent, and 
set their AR(l) autocorrelation coefficient Pi to 0.95 and the standard deviation 
of the shocks CJi equal to 0.01. 
5.2 Theoretical Impulse Response and Variance Decom-
position 
In order to explore the effect of exogenous shocks that introduced into the model, 
we can use innovation accounting, including impulse response function and vari-
ance decomposition. The theoretical impulses are derived from the first order 
Taylor approximation of optimum policy function by the Cholesky decomposi-
tion and then normalized in percentage of the standard error of each shock. The 
variance decomposition is derived from the second order Taylor approximation 
of the policy function. Figures Cl to C18 show the numerical impulse response 
graph, which give us a clear picture of the magnitude and direction of the re-
sponses of the inflation rate and other variables concerned, and the persistence 
of inflation response to the shocks. There are many interesting features worth 
noting. 
• Impulse response to a technology shock 
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A positive technology shock increases the relative productivity of the non-
traded sector. Figures Cl to C3 presents the impulse response to the technology 
shock, where the inflation rate responds positively by 2% of the standard error 
of the shock, lasting for no longer than 12 time units (3 years). Due to the 
advancement in technology, the non-traded goods supply as well as the non-
traded goods price go up. Moreover, less workers are required to produce the 
non-traded goods, and there is an increase in wage rate. Excess workers move to 
the traded sector, which leads to an increase in the export goods supply and price. 
The exchange rate then rises as the LOP holds. Thus, the imported consumption 
goods price increases. On one hand, the increase of the exchange rate and the 
imported consumption goods price will be identical proportional to the rise in the 
wage rate. On the other hand, the non-traded goods price is associated with the 
productivity-adjusted wage rate, and also due to the monopolistic competitive 
market nature, the fall of the non-traded goods price will be less proportional to 
the change of the wage rate. Hence, the increase of the imported goods price is 
much larger than the decrease of the non-traded goods price, so the aggregate 
price rises, so does the inflation rate. 
The general expectation about the productivity growth pattern of traded and 
non-traded sector is that productivity will rise more rapidly in the former. How-
ever, as discussed by Lance Taylor, " There are complicating factors ) in Asia in 
particular. Should agriculture be treaded as traded or non-traded?" In this paper, 
I still followed the general presumption to consider the agriculture and non-traded 
service as the non-traded sector. Thus, in reality, China maintains a two-digit in-
dustrial growth rate, and around 60% of industrial sector is traded sector, which 
can be considered as that the technology progress is in favor of the traded sec-
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tor. Thus, it has the deflationary effect, although the effect is minor comparing 
to effects of some other shocks. Also, it tends to revaluate the exchange rate, 
which can in some degree offset the favorable position of trade that gains from 
the technology advancement. 
• Impulse response to a demand shock 
As shown in Figures C3 to C6, a positive demand shock contemporarily in-
creases the aggregate demand for the consumption goods. In response, inflation 
increases by 40% of the standard error of the shock, lasting for 4 time units (1 
year) before return to zero. The non-traded goods sector takes time to respond to 
the increase in demand for the consumption goods. The non-traded goods price 
and wage rate increase. Meanwhile, the traded sector labor supply and output 
level increase. The traded goods price drops initially then increases after that, 
and so does the exchange rate as the LOP holds. The increase of non-traded 
goods price is much larger than the decrease of imported goods price, thus the 
aggregate price increases, as well as the inflation rate. This matches the theory 
of demand-pull inflation. 
• Impulse response to a world interest rate shock 
Figures C6 to C9 shows the impulse response to a positive world interest rate 
shock. The inflation rate responds positively by 20% of the standard error, lasting 
for 4 time units (1 year). When the foreign interest rate increases, there will be 
a capital outflow and excess money supply of the domestic currency. However, 
the domestic interest rate also increases because the interest rate parity holds , 
which partially counteracts the impact. Due to the portfolio adjustment cost, this 
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process takes time to happen. The exchange rate responds negatively initially and 
then increases. Thus, the price of the imported goods increases, and so does the 
exported goods price, as the LOP holds. The household switches the consumption 
towards the non-traded goods, thus, the non-traded goods price rises gradually. 
Hence, the inflation rate increases. 
• Impulse response to a labor supply shock 
A positive shock to the parameter TJ means that the household prefers more 
leisure time and decreases labor supply, that is it is a negative labor supply shock. 
Figures C10 to C12 report the impulse response function to the negative labor 
supply shock. The inflation rate decreases by 2% of the standard error, lasting 
for around 8 time units (2 year). The labor supply and output of both non-traded 
sector and traded sector decline. The price of the non-traded goods decreases. 
The price of traded goods responds positive initially then decreases, so did the 
wage rate. The exchange rate and the price of imported consumption goods 
changed in the same direction as price of exported goods. Since both non-traded 
goods price and imported goods price went down. The inflation rate decreased. 
• Impulse response to a monetary policy shock 
For the response to a positive money supply shock, presented in Figures C13 
to C 15, the inflation rate instantaneously increases by 100% of the standard error 
of the shock, persisting for 12 time units ( 3 years). As the money supply increases, 
the exchange rate increase, which means that it depreciates. Correspondingly, the 
imported consumption goods price and the exported goods price increase. The 
wage rate increases, thus increasing the non-traded goods price. The aggregate 
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pr1ce level increases and the inflation rate rises as well. The output level of 
non-traded goods increases because of the expansionary monetary policy. The 
increase of the non-traded goods supply is much larger than the decrease of the 
exported goods supply, thus increasing the aggregate output level. 
• Impulse response to a world intermediate goods price shock 
Figures D16 to D18 exhibit the impulse response to a temporary increase in 
the world intermediate goods price. The inflation rate decreases by 6%, and then 
gradually return to zero after 8 time units (2 years). The marginal cost of the 
traded sector increases, thus, the output level and the labor demand of the traded 
sector drop contemporarily. And the wage rate declines correspondingly, thus, 
the non-traded goods price falls due to the decrease of the wage rate, which pulls 
down the aggregate price level making the inflation rate fall. Here, the increase of 
intermediate goods price leads to the fall of inflation, which does not contradict 
to the cost-push theory. Because, the increase of world intermediate goods price 
does make the real marginal cost of the traded sector rise. However, as assumed 
in the model, the world intermediate goods is used to produce the exported goods 
in the traded sector, which is not consumed by the domestic household. Only the 
wage rate affects the real marginal cost of the non-traded goods, whose price is 
part of the CPl. Thus, the decrease of wage rate ultimately leads to a decrease of 
inflation rate. Hence, how the world intermediate goods price affects the inflation 
rate depends on the input structure of each production sector. Evidently from 
the China data, the agriculture and service sector comprise a large part of the 
non-traded production, which use few imported intermediate goods. Meanwhile, 
the outward processing trade has been a major part of the total export in recent 
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years. Thus, for the simplicity of model, it is reasonable to assume that only the 
trade sector uses the imported intermediate goods. 
In sum, firstly, I compared the magnitude of the influence of each shock on the 
inflation. I defined the same standard error for all six shocks to parallel compare 
the relative influence of the shocks. The direct money supply shock is the most 
influential because the inflation rate responds to the money supply shock by 100% 
of its standard error. Ranking second is the demand shock. The inflation rate 
responds to the demand shock by 40% of the standard error at the maximum. 
Next is the world interest rate shock, wherein the inflation rate responses by 20% 
of the standard error. The influences of the remaining three shocks are relatively 
small, the magnitude of influences are 6% by intermediate goods price shock, 2% 
by the productivity shock and 2% by the labor supply shock. Thus, we can see 
that the monetary shock is much more influential than both the demand shock 
and supply shocks, given the same size of the standard error of shocks. 
Secondly, I summarized the direction of the responses. On the supply side, 
inflation rate responds positively to a productivity shock and negatively to a 
negative labor supply shock and a world intermediate goods price shock. Noted 
that the response of the inflation to the increase of aggregate supply seems to be 
counterintuitive, as refer to the conventional theory of AD-AS framework. The 
explanation is that: firstly, in the open economy context, the real exchange rate 
will affect the relative price between the domestic and foreign goods. This is 
also an indirect channel for the transmission. On the one hand, it will affect 
domestic demand for both imported consumption goods and non-traded goods, 
and hence indirectly contribute to the aggregate demand channel. On the other 
hand, it will affect the imported price of intermediate inputs. Eventually, it will 
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also affect nominal wage via the effect of inflation on wage setting. Secondly, 
there is also the effect of endogenized monetary rule, the money supply depend 
on the lag one period nominal GDP. Thus, this targeting rule works through 
both the aggregate supply channel and exchange rate channel in stabilizing the 
price level. For instance, in the case of negative labor supply shock, the labor 
supply and aggregate output drops. Thus, the money supply decrease and the 
exchange rate decrease, so that it lowers the price of the imported consumption 
goods and intermediate inputs. That's why the nominal wage rate increased 
only initially, then decreased in the following periods. Hence, the drop of the 
aggregate is associated with a deflation, rather than the inflation. The same 
intuition holds for the explanation of response of the other two supply shocks. On 
the demand side, inflation rate responds positively to a demand shock, and this is 
in accordance with what the traditional theory has predicted as the demand-pull 
inflation. Both foreign interest rate shock and the money supply shock can be 
considered as monetary shock. With regard to the positive shock on the foreign 
interest rate, there is a decrease in the money demand, which implies that there 
is an excess money supply, just like in the case of the positive money supply 
shock. This indirect effect is obviously much smaller than that of direct money 
supply increase. Last but not least, I summarized the persistence of the responses 
of the inflation rate to the shocks. The responses to two supply shocks, the 
world intermediate goods price shock and the labor supply shock, last for around 
two years. The productivity shock lasts for approximate three years, which is 
consistent with the conclusion of most RBC literature. The money supply shock 
also lasts for about three years, and it is as persistent as the productivity shock. 
The demand shock and world interest rate shocks are less persistent as the other 
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two, which last for only one year. 
In addition, in Table C4, I summarized the responses of the other key vari-
ables, including output, money balance, wage, world intermediate goods price 
and exchange rate. We can see that the direction of movement of these variables 
is the same as that of inflation rate for every shock except for the world interme-
diate goods price shock, in which case the inflation rate, output, money balance, 
and wage move in the opposite direction. Furthermore, as presented in the later 
subsection, empirical evidence from the unrestricted VAR of both real data and 
simulated data show that the inflation rate responds positively to the one stan-
dard deviation (S.D.) innovation of world intermediate goods price growth. Here, 
we can see the difference between the impulse response that derived from the 
theoretical optimal policy function and that from the observed relationship of 
the macroeconomic series. The former tells us the true transmission dynamics 
between the variables, which will not change due to policy maker's motives or 
exogenous shocks. While, the latter only describes the seemingly outward pat-
tern of the variables, which obviously depends on the cumulated effect of various 
exogenous shocks entering the market in each period. 
As we showed above, the exchange rate changes in response to the various 
shocks. While, as regard to the reality of the Chinese economy in the sample 
period that we discuss, the Renminbi was pegged to the US dollar before 2003. 
Even after 2003, the exchange rate regime moved to the managed floating. The 
floating was kept within boundary. Thus, noted that exchange rate variable in 
the model should be considered to be an effecient level, namely similar to the 
nominal effective exchange rate(NEER), which is the weight average of the do-
mestic currency's exchange rate against other major currencies, calculated using 
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the annual value of domestic trade volume with the respective countries and re-
gions as its weights. Because in the model setup, I assume the law of one price 
hold, under which the exchange rate is on its efficient level. And we treat the 
economy of rest of world as a whole. The NEER reflects the efficient level of the 
nominal exchange rate. Thus, the movement of exchange rate in the model con-
text implies the change of the NEER. As evidently from data of the NEER, the 
historical movement of NEER was actually quite changeful through the sample 
period. 
• Variance Decomposition 
Table C3 reports the variance decomposition of some variables, which shows 
the relative importance of the shocks on the inflation rate and other variables. 
Inflation is most heavily influenced by the money supply shock, which count for 
around 68%. Inflation is secondly affected by demand shock of 24% and thirdly 
by a world interest rate shock of 7%. The influences of the labor supply shock, 
intermediate goods price shock and productivity shock are relatively small. This 
result is consistent with the conclusion of the impulse response function. In addi-
tion, the output level responds primarily to the demand shock, and secondary to 
money supply shock. Monetary indicators, such as money balance and exchange 
rate, all heavily respond to the money supply shock. The responses of wage rate 
to shocks are similar to that of the inflation rate, which explains why NKPC with 
the real marginal cost estimated from the wage rate often successfully forecasts 
the inflation rate. 
By and large, the theoretical impulse response and the variance decomposition 
vividly provide information from the optimal policy function. Through a the nu-
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merical simulation, we explored the magnitude and persistence when a temporary 
shock enters the economy in a certain period. Furthermore, with the standard 
error all set to the same value, we parallel compared the temporary effect of these 
shocks. However, in a real economy, various kinds of shocks enter the economy in 
every period. Thus, in the following subsection, in order to mimic a real economy, 
I conducted the simulation for 400 periods. In each period, the standard error 
of each shock is randomly drawn from a normal distribution, and all six shocks 
enter the economy simultaneously. With this simulation, I can obtain the time 
series data of the variables described in the modeled economy. Thus, I can assess 
the model fitness by comparing the VAR results of the simulated data and the 
real data. 
5.3 Model Fitness 
In this part, I conducted the six-variable unrestricted vector autoregression (VAR) 
analysis using both real data and simulated data. The five variables other than 
the CPI inflation include output, money balance, wage, and world intermediate 
goods price, and exchange rate. Different from the previous theoretical impulse 
response, the impulse response of inflation to one S.D. innovation of these vari-
ables should capture the mixed effect from all the shocks that enter the economy 
in every period. The real economy can be more complicated than the simulated 
one. The number of real shock would be much larger than six. However, for 
the simplicity of the model, I selected the six shocks that I think would have a 
major impact on the China economy for the sample period from 1995 to 2008, as 
mentioned in the previous section. Moreover, most of the variables that I chose 
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to conduct the VAR are all important indicators of economy. Hence, I expect 
that the simulated data from the model can basically capture the behavior of the 
data from the real economy. 
For the VAR with real data, I use monthly-frequency variables, including 
industrial growth (proxy for real GDP), inflation rate, M2 growth rate, wage 
growth rate, CRB raw material spot price growth, and real effective exchange 
rate (REER) growth, ranging from 1995M1 to 2008M7. Data description of 
these variables is provided in Appendix Dl. I chose the lag length equal to one, 
as suggested by the Schwarz criterion, as well as in consideration of the limited 
observation number and potential loss of degree of freedom. The corresponding 
impulse response using Cholesky decomposition is presented in Figures D7 and 
D8. For the simulated data, I used an observation number equal to 148, same as 
in the real data VAR. Thus, cutting off the first 120 and the last 132 simulated 
observations, the sample range was chosen from 121 to 268 in the total 400 
simulated data. The form of VAR is also exactly same as the real-data VAR. The 
corresponding impulse response is given in Figures D5 and D6. 
Firstly, compare the Figures D6 and D8, which are the multiple graphs of the 
inflation's responses to one S.D. innovation of the output growth, M2 growth, 
wage growth, world intermediate goods price growth and exchange rate growth 
respectively. For each innovation, the real data and simulated data display a sim-
ilar response pattern in the same direction. Hence, the model correctly captures 
the direction and the shape of the inflation's responses to these variables. 
Secondly, compare Figures D5 and D7, which show the relative magnitude of 
each response. The real data and simulated data show the same relative mag-
nitude in terms of money supply, wage, world intermediate goods price, and 
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exchange rate. Only for the output growth, in real data, the relative magnitude 
of the response is not as large as that shown in the simulated data, which can 
be explained by the following reason. As we can see from Table C4, the output 
level shows the strongest response to a demand shock by increment of 1, 500% of 
Standard error. By assumption, the demand shock comes from the increase in 
households' willingness to consume. However, in China, the demand shock from 
the household is expected to be very small, as the Chinese people's saving rate is 
quite high. 
In sum, the simulated data basically mimic the behavior of the real data, 
which means that the model is capable of describing the real China economy 
under proper calibration, and with the right shocks introduced. 
6 Conclusion Remarks 
In conclusion, I modified a New Keynesian Dynamic Stochastic General Equilib-
rium model in order to describe China's monetary policy and inflation dynamics. 
Firstly, I used an money aggregate-and-nominal GDP targeting monetary rule 
instead of an interest-rate targeting Taylor rule, because M2 is one of the annual 
targets for money growth in China. Money aggregate is also a preferred mone-
tary instrument for emerging market countries. Secondly, there are two sectors in 
the economy: one lab or intensive non-traded goods sector and one traded sector 
with the vertical trade structure. Thirdly, six shocks are introduced into mod-
eled economy. Basically, there are three groups of shocks: supply shock, demand 
shock and monetary shock. (i) The demand shock comes from the household's 
willingness to consume, which is added to see the effect of demand-pull infla-
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tion. (ii) The supply shocks are added to see the effect on inflation dynamics by 
changing the aggregate supply. Three kinds of supply shocks are included. Like 
in most of the RBC literature, a productivity shock is included, which aims to 
capture the rapid output growth in China. The negative labor supply shock aims 
to capture the relationship between the increasing wage rate and inflation rate in 
reality. The world intermediate goods price shock is added to capture the effect 
of increasing raw material price on inflation, such as the increase of oil price in 
the world market. (iii) Two monetary shocks are included. The monetary pol-
icy error shock aims to capture the effect on inflation when the money supply is 
unexpectedly higher than the amount that monetary policy rule suggests. The 
world interest rate shocks aims to add a monetary shock from the world market. 
Based on the structure of the model, through proper calibration, we can see 
the transmission dynamics of the effect of the shocks on inflation and other key 
variables in the model. Firstly, as suggested by the theoretical impulse response, 
inflation shows the largest and most persistent response to money supply shock. 
Relatively, the responses to demand shock and world interest rate shock are 
moderate. The responses to the remaining three supply shocks are all smaller 
compared with the other kinds of shocks. Secondly, with regard to the persistence 
of responses , the impact of money supply shock is relatively more persistent than 
that of demand shock and supply shocks, but not of productivity shock. The 
above two points imply that (i) Under the money aggregate and nominal GDP 
targeting rule, on the one hand, money supply can be an effective instrument 
to control the inflation rate. On the other hand, any monetary policy error 
can be a major cause of the fluctuation of inflation rate. (ii) From the AD-AS 
point of view, the effect on inflation from the demand-pull is larger than from 
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the cost-push. Thus, when the government stimulates more consumption by the 
households in order to pursue the continuous rapid output growth, it must be 
cautious of the byproduct - rising inflation rate. Fortunately, the central bank 
can use the money supply as an effective instrument to control the inflation rate. 
In addition, I found that the relationship between world intermediate goods price 
and inflation rate crucially depends on the input structure of each production 
sector. 
Moreover, not only did I study the effect of shocks separately, I also simulated 
400 periods of data, which combine the equally mixed effect from all six shocks. 
After cutting off the first 120 and the last 132 observations, I used the remaining 
148 observations to perform the exact same VAR analysis as the real data. The 
impulse response of inflation to the variable output growth, money growth, wage 
growth, world intermediate goods price growth, and exchange rate growth shows 
a similar pattern for the simulated data and real data, which means that the 
model is capable of mimicking the behavior of the variables from the true data 
generating process. The model basically performs well in the aspect of model 
fitness. Thus, it can be applied to future policy analysis. 
In building of our DSGE model, I followed the thought of Kydland and 
Prescott (1996), who outlined the procedure of the application of DSGE, includ-
ing posing a question, using "well-tested theory", constructing a model economy, 
calibrating model parameters and running the experiment. Although calibration 
remains a popular tool in the implementation of the DSGE model, there are 
more advanced tools involving directly estimation of parameter, conditional on 
the specified prior and observed data, namely the Bayesian perspective of model 
parameterization, which can be explored in the future work. However, a draw-
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back associated with the adoption of Bayesian analysis in this class of models is 
that posterior analysis must be accomplished by using sophisticated numerical 
techniques. Another point that I found to be worth digging into is the exact 
relationship between the world commodity price and the China's inflation rate, 
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Appendix A. Equilibrium Conditions 
Here conclude the equilibrium conditions of the model, equations (1)-(15) and 
(22)-(26): 
P 1-p _ p1-p + (1 _ )P1-p t -a Nt a Ft 
c(T 
t 
Tt 1- Et-1 -1+it+l 
A Wt 1/JpN Pt PNt ( PNt - 1) 
A - 1 At A - 1 YNt PNt-1 PNt-1 
+ 1/JpN Et[prt+1 Pt+1 PNt+1 (PNt+1 _ 1)] 
A -1 rt YNt lfNt PNt 
Lrt + I)Nt = Lt 
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Prt == MCrt 
PNt-TMt == (1- a)(-) PZt 
Pt 
Thus, in equilibrium, I have 21 endogenous variables as follows: Ct , Lt,LNt, 
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Appendix B. Steady State 
p 1-P = aP~-p + (1 - a)P},-p 
D=D 
1 
1 + i* = (3 
w = TJT- 1 L1/J pea-
Mt X Cf 
. Pt - T t 1 - Et-~-
1+tt+l 
A W 
PN =A -1 A 
MGr= [arW 1- 0 + (1- ar )(PM )1- 0] 1~e 
W -o 
Lr = ar(MCr) Yr 




M 1- 1 = (PY)<P 
Pp =S 
PY = PN Y N + Pr Yr 
Note that it is assumed that P; =PM = PY, = 1 in the steady state. 
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Appendix C Simulation 
Table Cl Calibrated Parameter Values 
Parameter Description Parameter Value 
subjective discount factor f3 0.985 
Parameters of Preference and Technology: 
coefficient of RRA (J 2 
Frisch elas. of labor supply 
'V 1 
preference parameter of holding money (velocity 
X 1 parameter) 
elasticity of substitution between domestic and foreign 
p 0.99 
goods 
elasticity of substitution across varieties of non-traded A. 11 
share of domestic goods consumed by the household a 0.6 
elasticity of substitution between local lab or and 
8 0.99 
import intermediate 
share of lab or in the trade firms' production aT 0.3 
Parameters of Friction: 
parameter defining the portfolio adjustment costs (/JD 0.1 
parameter defining price adjustment cost (/JpN 120 
-
steady state level of foreign debt holding D 0.195 
Parameters of Monetary policy rule : 
monetary response parameter to last period money 
supply 
r 0.80 
monetary response parameter to nominal GDP t/J 0.05 
Parameters of exogenous shock persistence: 
All shocks' Persistence pi 0.95 
All shocks' S.D. (Ji 0.01 
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Table C2 Eigenvalues 
EIGENV ALUES: 
Modulus Real Imaginary 
1.574e-017 1.574e-017 0 
9.68e-015 9.68e-015 0 
0.3118 0.3118 0 
0.7384 0.7384 0 
0.8412 0.8412 0 
0.95 0.95 0 
0.95 0.95 0 
0.95 0.95 0 
0.95 0.95 0 
0.95 0.95 0 
0.95 0.95 0 
1.444 1.444 0 
2.795 2.795 0 
5.521 -5.521 0 
6.117 6.117 0 
Inf Inf 0 
Inf Inf 0 
There are 6 eigenvalue(s) larger than 1 in modulus for 6 
forward-looking variable(s) 
The rank condition is verified. 
Table C3 Theoretical Variance Decomposition 
Theoretical Variance Decomposition: 
~ Demand Foreign Intermediate Labor Productivity Money Interest Goods Price Supply Supply Rate . 
Inflation 24.19% 6.87% 0.14% 0.02% 0.02% 68.76% 
Interest Rate 56.59% 16.14% 0.13% 0.00% 0.09% 27.05% 
Real output 48.19% 9.91% 8.10% 1.40% 1.90% 30.50% 
Money Balance 0.39% 0.13% 0.13% 0.03% 0.04% 99.29% 
Exchange Rate 20.58% 5.73% 1.61% 0.01% 0.76% 71.31% 
Wage 20.07% 5.59% 4.02% 0.01% 0.74o/o 69.57% 
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Figure Cl Impulse Response to Technology Shock 
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Figure CS Impulse Response to Demand Shock 
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Figure C7 Impulse Response to World Interest Rate Shock 
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Figure C13 Impulse Response to Monetary Shock 
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Table C4 Theoretical Impulse Response of Key variables 
World 
Interme 




y CPI M w PMS s 
Tech. Up Up Up Up Up Up 
Shock 70% 2% 30% 50% 50% 50% 
Demand Up Up Up Up Up Up 
Shock 1500% 40% 250% 100% 100% 100% 
World Up Up Up Up Up Up Interest 
Rate Shock 750% 20% 125% 50% 50% 50% 
Lab or Down Down Down Down Down Down Supply 75% 2% 30% 8% 8% 8% Shock 
Money Up Up Up Up No Up Supply 75% 100% 1500% 500% Change 500% Shock 
World Down Down Down Down Up Up Intermediate 250% 7% 70% 200% 100% 70% Price Shock 
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Appendix D Data Description and Empirical Results 
Dl Data Description 
Most of the Chinese data are obtained from the database of NBS( National 
Bureau of Statistics of China) and the PBOC (People's Bank of China). Here 
provides data description for the variables used in the VAR analysis. 
Industrial Growth( month-to-month, percentage): is obtained from the CEIC 
database. Monthly data starts reported since 1995MO 1. 
Inflation Rate (month-to-month, monthly, percentage): is obtained from the NBS. 
The CPI(Consumption Price Index) is reported monthly, calculated as the weighted 
average of the sub-prices indices of eight categories of goods. 
Money supply (month-to-month, percentage): is obtained from the PBOC, M2 
(money plus Quasi money) in level and scaled in Billions. 
Wage (month-to-month, percentage): is obtained from the CEIC database. Since 
the wage is only reported annually. To convert the annual data to the monthly basis 
scarifies too much on the data accuracy. Thus, I use the earning of employee(EOE) as 
the proxy for the wage level, which is quarterly reported. I compare the time series 
plot of wage and earning of employee. Earning of employee have the similar 
movement with wage. Then I use the low to high frequency convert method to 
convert the quarterly data to the monthly basis. To check the Robustness of different 
frequency convert method, all the methods, including linear match last, quadratic 
match average, quadratic match sum, and the cubic match last, are tried. Both time 
series plot of the month-to-month percentage growth rate and the VAR analysis 
suggest that the results do not robust with different convert methods. Quadratic 
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match average is used in the finalized analysis. 
Real Effective Exchange Rate (month-to-month, percentage): is obtained from 
the BIS( Bank of International Settlement). Real effective exchange rate is the 
weighted averages of bilateral exchange rates adjusted by relative consumer prices. 
The weighting pattern is time-varying, and the most recent weights are based on 
trade in 2002--04. The indices are available as monthly averages. 
CRB adjusted spot Market Price index (month-to-month, percentage): is 
obtained from Commodity Research Bureau, which is a world's leading commodities 
and futures research data and analysis firm since 1943. CRB spot Market Price index 
reflects for 23 weighted commodities, 10 foodstuffs and 13 raw industrial materials. 
CRB spot index are measured in US dollar, thus need to adjusted into RMB as 
follows: The computation procedure of CRB spot index involves obtaining for each 
commodity the ratio of its price in any given period to its price in the base period and 
taking the 22nd root of the product of these ratios. This product is then multiplied by 
100 to obtain the index number for each period. The calculation is made by means of 
logarithms. (Refer to http:/ /www.crbtrader.com/crbindex/). Since, the recent high 
inflation phenomenon in 2008 is evidently heavily driven by the increasing energy 
intermediates and the food price, which makes CRB spot market index serve as a 
good proxy for intermediate goods price. 
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D2 Stylized Fact 
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D3 Empirical Result of 2-Variable VAR with M2 Growth and Nominal GDP 
Growth 
Sample (adjusted): 199501 200802 observations: 54 
Log(M2)= 0.0898+0.9747 Log(M2CHINA0(-1 ))+ 0.0244 Log(NGDP(-1 )) 
[3.3968] [116.9559] [2.1966] 
R-squared=0.999689 F-statistic=82044.02 
Adjusted R-squared=0.999677 Prob(F-statistic) =0.000000 
Sample (adjusted): 199501 200802 observations: 54 
M2_Growth = 1.3780 + 0.8827 M2_Growth (-1) + 0.0388 Nominai_GDP _Growth (-1) 





D4 VAR Result of Simulated Data from Model 
Figure D5 Combined Graph of Impulse Response ofCPI to Cholesky One S.D. 
Innovation 
Response of CPI to Cholesky 
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Figure D6 Multiple Graphs of Impulse Response ofCPI to Cholesky One S.D. 
Innovation 
Response to Cholesky One S.D. Innovations ± 2 S.E. 
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Response of CPI to Money Growth 
2 4 6 8 10 12 14 16 













2 4 6 8 10 12 14 16 
D5 VAR Result of Real Data 
Figure D7 Combined Graph of Impulse Response ofCPI to Cholesky One S.D. 
Innovation 
Response of CPI to Cholesky 
One S.D. Innovations 
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Figure D8 Multiple Graphs of Impulse Response ofCPI to Cholesky One S.D. 
Innovation 
Response to Cholesky One S.D. Innovations± 2 S.E. 
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